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BACK FRAME AND LIQUID DISPLAY
DEVICE WITH THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

This is a divisional application of co-pending patent appli-
cation Ser. No. 13/634,878, “Back Frame and Liquid Display
Device with the Same”, filed on Sep. 14, 2012.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the present disclosure relate to display
technology, and more particularly to a back frame and a liquid
crystal device with the same.

2. The Related Arts

Liquid crystal devices include liquid crystal panels and
backlight modules. The bottom of the backlight module
includes a back frame for engaging with the front, frame to
fasten the liquid crystal panel and the backlight module. Cur-
rently, the one-piece back frame is integrally formed by metal
punching processes or by injecting plastic materials. In this
way, the material cost of the liquid crystal device is relatively
high. At the same time, larger punching devices and corre-
sponding molds are needed for back frames with larger size.
In addition, different molds are also needed for manufactur-
ing back frames with different sizes so that the costis high and
the development cycle is long.

SUMMARY

The object of the claimed invention is to provide a back
frame and a liquid crystal device incorporated the back frame.
The main pieces manufactured by the same mold may be
assembled to form back frames with different sizes. Thus, the
mold cost and the manufacturing cost are reduced.

In one aspect, a back frame includes at least two main
pieces. The adjacent main pieces are assembled via assembly
sections, and a plurality of anchor points are arranged on
different locations of each of the assembly sections. The size
of'the back frame is variably configured by assembling the at
least two adjacent main pieces through different anchor
points. Wherein the anchor points are rivet holes, screw holes,
non-hole rivet points, or welding points. The assembly sec-
tions of the main pieces further include protrusions surround-
ing by the plurality of anchor points.

Wherein the protrusions include a first protrusion and a
second protrusion respectively arranged on the assembly sec-
tions of the two adjacent main pieces, and the second protru-
sion is received in a space limited by the first protrusion.

Wherein the back frame includes a first main piece and a
second main piece. The first main piece includes a first main
portion and a first extended portion vertically extended from
one end of the first main portion, the second main piece
includes a second main portion and a second extended portion
vertically extended from one end of the second main portion.
Wherein the first main portion and the second extended por-
tion, and the second main portion and the first extended por-
tion are respectively assembled together by the anchor points
so as to form the back frame.

Wherein the back frame includes two parallel, spaced apart
first main pieces and two parallel, spaced apart second main
pieces, and wherein ends of the first main pieces respectively
connects with ends of the second main pieces by the anchor
points so as to form the back frame.
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In another aspect, a back frame includes at least two main
pieces. The adjacent main pieces are assembled via assembly
sections, and a plurality of anchor points are arranged on
different locations of each of the assembly sections, and the
size of the back frame is variably configured by assembling
the at least two adjacent main pieces through different anchor
points.

Wherein the anchor points are rivet holes, screw holes,
non-hole rivet points, or welding points.

Wherein the back frame includes a first main piece and a
second main piece. The first main piece includes a first main
portion and a first extended portion vertically extended from
one end of the first main portion, and the second main piece
includes a second main portion and a second extended portion
vertically extended from one end of the second main portion.
Wherein the first main portion and the second extended por-
tion, and the second main portion and the first extended por-
tion are respectively assembled together by the anchor points
so as to form the back frame.

Wherein a plurality of auxiliary supports are arranged
between the first main portion and the second main portion,
and two ends of the auxiliary supports respectively connects
to the first main portion and the second main portion.

Wherein the back frame includes two parallel, spaced apart
first main pieces and two parallel, spaced apart second main
pieces, and wherein ends of the first main pieces respectively
connects with ends of the second main pieces by the anchor
points so as to form the back frame.

Wherein a plurality of auxiliary supports are arranged
between the two first main pieces, and two ends of the auxil-
iary supports respectively connects to the first main pieces.

Wherein the assembly sections of the main pieces further
includes protrusions surrounding by the plurality of anchor
points.

Wherein the protrusions include a first protrusion and a
second protrusion respectively arranged on the assembly sec-
tions of the two adjacent main pieces, and the second protru-
sion is received in as space limited by the first protrusion.

Wherein the protrusions are integrally formed with the
main pieces by compression.

In another aspect, a liquid crystal device includes a back
frame having at least two main pieces. The adjacent main
pieces are assembled via assembly sections, and a plurality of
anchor points are arranged on different locations of each of
the assembly sections. The size of the back frame is variably
configured by assembling the at least two adjacent main
pieces through different anchor points.

Wherein the anchor points are rivet holes, screw holes,
non-hole rivet points, or welding points.

Wherein the back frame includes a first main piece and a
second main piece, the first main piece includes a first main
portion and a first extended portion vertically extended from
one end of the first main portion, and the second main piece
includes a second main portion and a second extended portion
vertically extended from one end of the second main portion.
Wherein the first main portion and the second extended por-
tion, and the second main portion and the first extended por-
tion are respectively assembled together by the anchor points
so as to form the back frame.

Wherein the back frame includes two parallel, spaced apart
first main pieces and two parallel, spaced apart second main
pieces, and wherein ends of the first main pieces respectively
connects with ends of the second main pieces by the anchor
points so as to form the back frame.

Wherein the assembly sections of the main pieces further
include protrusions surrounding by the plurality or anchor
points.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded schematic view of the structure of a
back frame in accordance with a first embodiment of the
claimed invention.

FIG. 2 is a schematic view of the structure of the back
frame in accordance with the first embodiment of the claimed
invention.

FIG. 3 is a partial section view of assembly sections of the
back frame of FIG. 2.

FIG. 4 is an exploded schematic view of the assembly
sections of FIG. 2.

FIG. 5 is a partial schematic view illustrating one dimen-
sional adjustment of the back frame of FIG. 2.

FIG. 6 is a partial section view illustrating two dimensional
adjustment of the back frame of FIG. 2.

FIG. 7 is a partial schematic view of the back frame of FIG.
2 after the two dimensional adjustment.

FIG. 8 is an exploded schematic view of the structure of a
back frame in accordance with a second embodiment of the
claimed invention.

FIG. 9 is a schematic view of the structure of the back
frame in accordance with the second embodiment of the
claimed invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which embodiments of the invention are shown.

FIG. 1 is an exploded schematic view of the structure of a
back frame in accordance with a first embodiment of the
claimed invention. As shown, the back frame 100 includes a
first main piece 110, a second main piece 120, and two aux-
iliary supports 150.

The first main piece 110 and the second main piece 120 are
L-shaped and are assembled via assembly sections 130 to
form an outer frame of the back frame 100.

Specifically, the first main piece 110 includes a first main
portion 111 and a first extended portion 112 vertically
extended from one end of the first main portion 111. The
second main piece 120 includes a second main portion 121
and a second extended portion 122 vertically extended from
one end of the second main portion 121. The first main portion
111 and the second extended portion 122, and the second
main portion 121 and the first extended portion 112 are
respectively assembled together by a plurality of anchor
points 140 ofthe assembly sections 130 so as to form the outer
frame of the back frame 100 as shown in FIG. 2.

As shown in FIG. 2, two ends of the auxiliary supports 150
respectively connect to the first main portion 111 and the
second main portion 121. The auxiliary supports 150 are
parallel to the first extended portion 112 and the second
extended portion 122. In the embodiment, the auxiliary sup-
ports 150 increase the structural strength and stability of the
back frame 100. In other embodiments, the number of the
auxiliary supports 150 may be one or more than one.

In the embodiment, protrusions 160 are respectively
arranged on the assembly sections 130 of the first main piece
110 and the second main piece 120 so as to increase the
connecting strength of the assembly sections 130 of the back
frame 100. The protrusions 160 are integrally formed with the
first main piece 110 and the second main piece 120 by com-
pression. FIG. 3 is a partial section view of the assembly
sections of the back frame of FIG. 2. Referring to FIGS. 2 and
3, the protrusions 160 include a first protrusion 161 and a
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4

second protrusion 162. The second protrusion 162 is arranged
on the assembly sections 130 of the second main portion 121
and the first main portion 111. The second protrusion 162 is
arranged on the assembly sections 130 of the second main
portion 121 and the first main portion 111. The second pro-
trusion 162 is received in a space limited by the first protru-
sion 161, and may be slid according to the size of the back
frame 100. In addition, the top of the first protrusion 161 is
closely adjacent to the top of the second protrusion 162.

Inthe embodiment, a support 163 is arranged in the bottom
of the second protrusion 162 to prevent the protrusions 160
from being deformed due to stress from the light guiding plate
and the liquid crystal panel during the assembly process of the
back frame 100. After the protrusions 160 are shaped by
punching molding processes, the support 163 is respectively
assembled on the first extended portion 112 of the first main
piece 110 and on the second extended portion 122 of the
second main piece 120. In other embodiments, the second
protrusion 162 may be a solid structure.

FIG. 4 is an exploded schematic view of the assembly
sections of FIG. 2. As shown in FIG. 4, the anchor points 140
are arranged to surround the protrusions 160. The second
main piece 120 includes four anchor points 141, 143, 144,
145, and the first main piece 110 includes four anchor points
142. The anchor points 142 includes a plurality of anchor
points 142a, 142b, 142, which are arranged to configure
different sizes for the back frame 100. The number of the
anchor points on the second main piece 120 is not limited to
four as described above, and may be adjusted according to
different configurations.

The anchor points 142a, 1425, 142z are arranged in matrix
array. In the embodiment, the size of the back frame 100 not
only may be variable by one dimensional adjustment in length
or width, but also may be variable by two dimensional adjust-
ment in length or width. Specifically, the auxiliary supports
150 are taken off when the back frame 100 is formed with the
desired size and the anchor points 141 of the second main
piece 120 are aligned with the anchor points 142a, 1425, 142n
of the first main piece 110. It is to be noted that the anchor
points 141 are preferably selected as the reference point. After
aligning the anchor point 141 and the anchor point 1424, the
anchor points 143, 144, 145 are aligned with other anchor
points of the first main piece 110. In other embodiments, the
anchor points 143, 144, 145 may be selected as the reference
point.

The processes of the above one dimensional adjustment
and two dimensional adjustments are described as below.

One Dimensional Adjustment: The first main piece 110 is
pulled in the length direction of the back frame 100 (as indi-
cated by arrow in FIG. 5) when the back frame 100 with the
desired size corresponding to anchor point 142a is needed. As
shown in FIG. 6, the locations of the first protrusion 161 and
the second protrusion 162 have changed. The anchor points
141 are aligned with the anchor point 1424, and the anchor
points 143, 144, 145 are aligned with other anchor points on
the first main piece 110. In this way, after assembled, the
length of the back frame 100 is increased.

Two Dimensional Adjustment: The first main piece 110 is
pulled in the length direction or the back frame 100 as
described above and is pulled in the width direction of the
back frame 100 (as indicated by arrow in FIG. 7) when the
back frame 100 with the desired size corresponding to anchor
points 1425, 142z is needed. The locations of the first protru-
sion 161 and the second protrusion 162 have changed (not
shown). The anchor points 141 is aligned with the anchor
point 1425, 142n, and the anchor points 143, 144, 145 are
aligned with other anchor points on the first main piece 110.
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In this way, after assembled, the length and the width of the
back frame 100 is increased. It is understood that the back
frame 100 may be assembled by different ways. The anchor
points 140 may be rivet holes, screw holes, non-hole rivet
points, or welding points.

Furthermore, after the anchor points 140 are fixed, the
auxiliary supports 150 are fixed on the first main piece 110
and the second main piece 120. It is to be noted that two ends
of the auxiliary supports 150 include fixing members similar
to the anchor points 140. FIG. 8 is an exploded schematic
view of the structure of the back frame in accordance with a
second embodiment of the claimed invention. In the embodi-
ment, the back frame 200 includes two first main pieces 210,
220, two second main pieces 230, 240, the assembly sections
250, and two auxiliary supports 270.

The difference between the first embodiment and the sec-
ond embodiment resides in that the first main pieces 210,220
and the second main pieces 230, 240 are bar-shaped. The first
main pieces 210, 220 and the second main pieces 230, 240 are
assembled together to form the outer frame of the back frame
200. Specifically, the two first main pieces 210, 220 are par-
allel and spaced part from each other, and the two second
main pieces 230, 240 are also parallel and spaced part from
each other. Two ends of the first main piece 210 respectively
connects with the two second main pieces 230 by the assem-
bly sections 250, and two ends of the first main piece 220
respectively connects with the second main pieces 230 and
240 by the assembly sections. Two ends of the auxiliary
supports 270 respectively connect with the first main pieces
210,220. The auxiliary supports 270 are parallel to the second
main pieces 230, 240 to form the back frame 200 as shown in
FIG. 9.

The structures and the mechanisms of the anchor points
260, the auxiliary supports 270, and the protrusions 280 are
the same with the anchor points 140, the auxiliary supports
150, and the protrusions 160 disclosed in the first embodi-
ment.

In the second embodiment, the size of the back frame 200
may be changed with the one or two dimensional adjustment
by engaging the anchor points 260 on the four assembly
sections 250. In the first embodiment, the size of the back
frame 100 may be changed with the one or two dimensional
adjustment by engaging the anchor points 140 on the assem-
bly sections 130.

In other embodiments, the number and the location of the
anchor points on the assembly sections, or the configurations
of'the first and second main pieces may be changed. The size
of'the back frame may be variable only by assembling the first
and second main pieces via the anchor points in different
locations. Especially, the object of the claimed invention may
be easily achieved for back frames with similar size, such as
the back frames with a sin range from 37 to 39 inches or from
46 to 48 inches.

In addition, in one embodiment, a liquid crystal device
includes the back frame 100 disclosed in the above first
embodiment. In another embodiment, a liquid crystal device
includes the back frame 200 disclosed in the above second
embodiment.

In view of the above, the first main pieces and the second
main pieces with a plurality of anchor points arranged in
different locations are assembled together to form the back
frame. The first main pieces and the second main pieces may
be manufactured by the same mold. The back frames
assembled by the first main pieces and the second main pieces
may have variable sizes. In this way, the mold cost and the
development cycle may be reduced.
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Itis believed that the present embodiments and their advan-
tages will be understood from the foregoing description, and
it will be apparent that various changes may be made thereto
without departing from the spirit and scope of the invention or
sacrificing all of its material advantages, the examples here-
inbefore described merely being preferred or exemplary
embodiments of the invention.

What is claimed is:

1. A back frame, comprising:

two first main pieces that are parallel to and are spaced

from each other in a first direction;

two second main pieces that are parallel to and are spaced

from each other in a second direction; and
two assembly sections respectively arranged on each of the
first main pieces and each of the second main pieces for
connecting the first and second main pieces together, the
assembly sections comprising a plurality of anchor
points arranged on different locations to allow the first
and second main pieces to be assembled with a variable
configuration by using different ones of the anchor
points so as to set different sizes of the back frame;

wherein the anchor points are rivet holes, screw holes,
non-hole rivet points, or welding points and the assem-
bly sections of the first and second main pieces comprise
protrusions surrounded by the plurality of anchor points;
and

wherein the protrusions comprise a first protrusion and a

second protrusion respectively formed on the assembly
sections of the first and second main pieces, the second
protrusion being movably received in a space limited by
the first protrusion in such a way that a top of the first
protrusion is closely adjacent to a top of the second
protrusion, a support being arranged at a bottom of the
second protrusion to prevent the protrusions from being
deformed.

2. The back frame as claimed in claim 1, wherein the space
limited by the first protrusion is delimited between two oppo-
site side walls of the first protrusion and the second protrusion
is received in the space and located between the two opposite
side walls of the first protrusion in such a way that the second
protrusion is spaced from at least one of the opposite side
walls to render the movability of the second protrusion in the
space of the first protrusion.

3. The back frame as claimed in claim 1, wherein the first
and second main pieces have ends, the ends of the first main
pieces being respectively connected to the ends of the second
main pieces by the anchor points so as to form the back frame.

4. A back frame, comprising:

four main pieces, which comprises two first main pieces

that are spaced from each other and two second main
pieces that are spaced from each other and connected to
the first main pieces, every two adjacent ones of the four
main pieces that are connected to each other being
assembled via assembly sections, a plurality of anchor
points being arranged at different locations of each of the
assembly sections so that the back frame has a size that
is variably configured by assembling the two adjacent
main pieces through different anchor points;

wherein the assembly sections of the main pieces further

comprise protrusions surrounded by the plurality of
anchor points, the protrusions comprising a first protru-
sion and a second protrusion respectively formed on the
assembly sections of the first and second main pieces,
the second protrusion being movably received in a space
limited by the first protrusion in such a way that a top of
the first protrusion is closely adjacent to a top of the
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second protrusion, a support being arranged at a bottom
of'the second protrusion to prevent the protrusions from
being deformed.

5. The back frame as claimed in claim 4, wherein the
anchor points are rivet holes, screw holes, non-hole rivet
points, or welding points.

6. The back frame as claimed in claim 4, wherein a plurality
ofauxiliary supports is arranged between the first main pieces
and the auxiliary supports each have ends respectively con-
nected to the first main pieces.

7. The back frame as claimed in claim 4, wherein the space
limited by the first protrusion is delimited between two oppo-
site side walls of the first protrusion and the second protrusion
is received in the space and located between the two opposite
side walls of the first protrusion in such a way that the second
protrusion is spaced from at least one of the opposite side
walls to render the movability of the second protrusion in the
space of the first protrusion.

8. The back frame as claimed in claim 4, wherein the first
and second main pieces have ends, the ends of the first main
pieces being respectively connected to the ends of the second
main pieces by the anchor points so as to form the back frame.

9. The back frame as claimed in claim 8, wherein a plurality
ofauxiliary supports is arranged between the first main pieces
and the auxiliary supports each have ends respectively con-
nected to the first main pieces.

10. The back frame as claimed in claim 4, wherein the
protrusions are integrally formed with the main pieces by
compression.

11. A liquid crystal display device, comprising:

a back frame, which comprises four main pieces compris-
ing two first main pieces that are spaced from each other
and two second main pieces that are spaced from each
other and connected to the first main pieces, every two
adjacent ones of the four main pieces that are connected
to each other being assembled via assembly sections, a
plurality of anchor points being arranged at different
locations of each of the assembly sections so that the
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back frame has a size that is variably configured by
assembling the two adjacent main pieces through differ-
ent anchor points;

wherein the assembly sections of the main pieces further

comprise protrusions surrounded by the plurality of
anchor points, the protrusions comprising a first protru-
sion and a second protrusion respectively formed on the
assembly sections of the first and second main pieces,
the second protrusion being movably received in a space
limited by the first protrusion in such a way that a top of
the first protrusion is closely adjacent to a top of the
second protrusion, a support being arranged at a bottom
of the second protrusion to prevent the protrusions from
being deformed.

12. The liquid crystal display device as claimed in claim
11, wherein the anchor points are rivet holes, screw holes,
non-hole rivet points, or welding points.

13. The liquid crystal display device as claimed in claim
11, wherein a plurality of auxiliary supports is arranged
between the first main pieces and the auxiliary supports each
have ends respectively connected to the first main pieces.

14. The liquid crystal display device as claimed in claim
11, wherein the space limited by the first protrusion is delim-
ited between two opposite side walls of the first protrusion
and the second protrusion is received in the space and located
between the two opposite side walls of the first protrusion in
such a way that the second protrusion is spaced from at least
one of the opposite side walls to render the movability of the
second protrusion in the space of the first protrusion.

15. The liquid crystal display device as claimed in claim
11, wherein the first and second main pieces have ends, the
ends of the first main pieces being respectively connected to
the ends of the second main pieces by the anchor points so as
to form the back frame.

16. The liquid crystal display device as claimed in claim
15, wherein a plurality of auxiliary supports is arranged
between the first main pieces and the auxiliary supports each
have ends respectively connected to the first main pieces.
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